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OOMFI-ErB SPBCSKCAIION 
Process of and Tool for Expanding Tube Ends 



We, Habcock & Wilcox Ijmhed, a 
British Company* of Babcock House, Farrmg- 
don Street, London, B.CL4 , do heo jydcd are 
the invention, (CannramiartBd by Shdtsghb 
Babcock & wilcox Dampfkbsselweekb 
AVG, a German Company, cf Obethauseob 
R mnrf a nrf, Geunany), for which *we pray ahat 
a patent may be granted to us, and tie method 
by which it is to be performed to be parties 
described it sod by the following stH&> 
mcnt:-*- 

The present iiiveutfuu relates to a process 
of and tool for npanriing tube ends, applio- 
able for example to the attachment of water 
tubes to the steam and water drum of a water 
tube boiler. 

It is common practice to secure the ends 
of water tabes to a boiler drum by fitting 
each tube end within a tribe bote in me drum 
and then emanrifng plastically the tribe end 
withm die tone hole, so that it; remains finnly 
in contact with the waft cf the hole to provide 
a flokl-d^rt JofaL In order to improve die 
resistance to the tendency of the tube, when 
die bofier is fa nse, to puliout of die drum* 
-the part cf the tdbe projecting into the drum 
is often beDed cot 

Several dUIerent methods of dbtaiuing .the 
desired expansion have been used. According 
to one method* a tool is used which includes 
a cnofral mandrel about which fixe spaced 
three tou' cspwfyBwfc tapered roHers, the tool 
being inserted hi die tnbe cod to be expanded 
with die axis of the mandrel co-axial with the 
tube end and the 'mandrel Effi ng fed fi^ o the 
tribe faVprafrntfo of the rcBeis so that die 
rates are displaced om.wan% into contact 
with the hmer Miifafe of the. tribe* The man- 
drel is tin co ntin t aw a ly rotated and the id- 
krs axe forced outwardly to expand the tnbe 
end and at the same tfane roll progressively 
found and into the tribe. It has been, found 
that with this method of expanding there is a 
tendency for each point of the nfte wail, after 
each passage of a refer has caused an expan- 
sion, to spring back elastjcaSy and thereby 
considerably reduce die contact pressure be- 
pWca&oU] 



tween die tube wall and the wafl of da tube 
hole. Furthermore, the smxctua» of the tube 
metal is aflWtrdj die meed fc f Ym i l ug hardened 
by the alternating load. 

According to a second rather •Smflnr' 
method, the tube is expanded by a tool having 
a tapered mandrel and xofiem in which the 
mandrel aid the rollers rotate and move out- 
wanfly towards die end of die tube during- 
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Aooording to a third method^ a mmdrel 
with a working surface having a (Hsmrtar 
sughtiy greater dwa the inside diameter <rf the 60 
tube is driven into die tube end, so — 

the tube as it moves into it Una m 

certain practical dtflfodjro when gjyUfd 
long tatn tubes, whkh tend to buctky 
the removal of the mandrel from jhe/££e* 65 
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trouble. 

An; object of die p«jgiit ^ ^ w ^ ^ 
provision of an improved iwf^rf ffi'M ffoffi ' 
eaE P^*^tttbeends. 

The invention: jnrifndcs the protest ftr j feft 
Securing of a tube end withht a tube jSSCln/ 
a tube plate, which co mp r is e s expsnfiag a 
part of die tube into ffafcLrigfrt oontact^odi 
die waB of the tube hole by die foscSIe 
puffing-out of a tube emending member' 
throu gh die said part of the tube end and 
rfmultnnecnfily as a conaeflnencft nf pnfl frrp - 
out effecting befiing of the mouth of the free 
end of the tube imp contact with the face 
of die tnbe plate. 

The invention also includes a tribe end ex- 
panding tool suhsKe for the expanding of a 
tube end within a tnbe hole in a tube plate 
in which withdrawal means ate provided for 
the forcafc puffin^out from insMe the tnbe 
end of tnbe expanding means adapted during 
withdrawal to <gpand the part of die tnbe 
within the tube hole, and die withdrawal 
means ate """"gri during withdrawal to 
operate belling means which effect beffing of 
the free end of the tube> 

The invention will now be described, by 
way of example^ with r c fei e m ue to the accqnv- 
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ponying partjy diagranmiatic drawings, in 
which:— 

Figure 1 is a sectional sale deration of the 
forward cod only of a tool for expanding and 
5 befiing tnbe ends arranged to operate an a 
tube end that extends through a tribe piste; 
and 

Figure 2 is a "view sjrofiar to Figure 1 tat 
vrith the wiring parts in a different operat- 

10 ing position* 

In <he drawings, a tube 1 extends through 
a tube hole 2 in a tribe plate 3 with its inner 
end 4 projecting beyond die inner face 5 of 
t ftfr tube y fl i ifty to a distance actual to f^wt 

IS twte die wail thickness of ^ tube. The too?, 
iiwTlritftd generally by 10, jnrintfes a forward 
body part U terminating in a bearing surface 
12 width, when -die machine is in use, isbeld 
ftndy against the part of tobe plate inner 

20 face 5 \ririch sanxrnods the tobe end 4. A 
mandrel 14 mounted in die body part 11 ex- 
tends uxlaSy beyond the braving rarfaoe 12 
and at the i Tw i v^tt Kff x^ ent of due expanding - 
opeiatiuu lies in the hritiaj position shown 

25 hi Figure 1 in which it citrntfe into the lube 
1 oo ft point beyond 'die tnbe plate 3-. At its 
inward or forward cod the mandrel 14 is 
formed with an enlargement or head 15 ad- 
foming apart 16" that tapers rcarwardly to a 

3ff - -cyfindrifBi part 17 beyond which a part 18 
.. --of r/ the- mandrel h acrew-tbrtaded into an 
operating rod 19 which is coupled to the pis- 
. .r ton of fin hydraulic power device {not shown)* 

- Ajrgsoop- of four complementary ^mmlin^ 
35 .. members 21 are sMa J ofy mounted on - the 

- japtred mandrel part 16 and may be moved 
^ps^c^ped position shown in Fignre 2> 

fe^Sbkb angned parts thereof form a com- . 
iing>4fte tube ex pandi ng surface 22, to 
4tk^yB8ggywfd position shown m Fignre 1 in 
- • - which, o ne uppoued pair of. the members 21 
iirCfls et rearward|y of the other pair so that 
^llfijiW radios of each member is reduced. 

-•The font members 21 toe held t og et licr and 
45 tD t£e mandrel by a heHoal spring 24 diat 
**frirr4+* part^cyiindrical sections 25 cf the 
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SHdaMy mounted on die cyl i ndrical part 
17 of the mandrel is a movable tfop 30 in 
"ihe form of a tnbe length having a ramdrkal 
rearward portion: 31 which is a gfldrng fit on 
the mandrel part 17 snd ft fined 
part 32 of snob diameter at its forward end 
that it engages! the two rearmost c i pfltKlin g 
mrmbfaa 21 when they are at the rearward 
exxl cf tbe tapered part 16 . of the mandrel. 
Secured in 'die rearward end of the portion 
31 is e, boss 3£ formed with a drcomferen- 
'dally r*tw»Pn g radial shoulder 34 that faces 
xcaiwuidry of die mambeL Mounted on <he 
body pert H sae catch means hi the foam 
of four pfrmyra snch as the phm^ra 36 so 
<trrprfgp^ as to be sHdable radially and being 
inwardly by B^nTujgy such as 
37* These plungers are 



to engage she boss 33 mid Are so 
shaped at their inward ends that they 
restrain rearward movement of die shoulder - 
34 past die plungers only imr& the axial force 
on the stop 30 exceeds some predetermined 70 
value. 

Also mounted on the body part 11 is a 
areolar row of eight tnbe end belling ele- 
ments 40 so grided in die body pan 11 as 
to be capable of radial movement only and 75 
t4flffffd by s pr in g* 1 such as springs 41 inwardly 
into engagement with the stop 30. The inner 
side of each element 40 is provided with an 
faf^jnwl mn^qng 42 ffyii* pfem * n *y to the 
flared forward part 32 of the scop 30 so that 80 
as die part 32 moves learwardly past the ele- 
ments 40 they are moved outwards in a radial 
direction. Each ekment 40 is formed with a 
forwardly extending tongue 44 arranged to 
extend within the tnbe end 4 but of • such 85 
Igftgfli that its forward end Is spaced from 
the tnbe plate face 5 by a distance somewhat 
greater than the thickness of the wall of die 
tnbeL 

To carry out die expanding operation, the 90 
tool 10. is brought into position opposite the 
tnbe end to be expanded and the mandrel 
14 inserted into the tnbe to the position shown 
in $$gure 1, so that die bearing surface 12 
engages the tnbe plate face 5, the atop 30 95 
being set with its shoulder 34 furwanHy of- 
the plungers 36, the expanding members 21 
being towards the rearward end of the tapered 
part 16 of die mandrel 14 and the rearmost 
r^ of die members 21 beh^ in cmKact^ith MO ... 
the forward end of the stop 30. 

The mandrel 14 is now drawn rearward!? 
through the . tool body , part 11 by operation 
of the Irydranlic power device so that the ex- 
pasding members 21, which are held against 105 
axial movement with the mandrel 14 by die 
stop 30^ axe cansitf to move outwardly into 
cqn**rc* with and to cipwfcd the part of tnbe 
1 which lies immediately outside die tnbe 
plate % As tins take? place tbe forward pair 110 
<of the members 21 move slightly xeaxwardly 
bitfffr aPfipnUrnr wtfb dho **diw» pair of the m^**— 
bets 21.. 

Once the head 15 of die mandrel 14 comes 
into contact with die expanding members 21 115 
face is transmitted directly from the mandrel 
to the stop, which is <mifttd to move in a rear- 
ward direction so that the plungers 36 of the 
catch means ride over the etonlder 34. The 
«*p*»dfag ffl «iii > g m 21 gpd the stop 30 move 120 
rearwardly witb the mandtri, tjbe members 21 ■ 
effecting progressive expanding o f die part of " 
the tube 1 which Bes within me tube plate 3. - 

As the members 21 approach the inner face 
5 of the tnbe plate 3 tbc flared part 32 of 125 
the stop member 30 engages the inclined sur- 
face* 42 tqmn the elgjit beffing elements 40 
and causes those dements to move onrwardTy 
radially so f^fr their tongues 44 engage and 
bell outwardly tjte projecting inner end 4 of 130 
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Ac tohe 1. This befiag operation cads whta 
the tm* expanding surface 22 comes into con- 
tact wttfa the fonrerd part of |he eorfecea 42, 
whcrcnpoo, re ai waul m ovem e n t of th*» mqTKfrrl 
to «he tool 10 is positively chedoed. 

Tie tool 10 is now removed from the 
finked tAe, the mandrel retnmtd fc> its f or- 
ward > podtkm, die tribe expanding elements 
21 ™ the tapered part 16 to fretr 
rearward posdtioia, and die stop 30 xestared 
to its forward position. Tie tool may thea 
be tmlfed to die next tdbe o> be expanded. 

lie machine described is adapted to act 

yot a prescfrrted size of tribe, the diameter 
the e qmndfn g sm&ce 22 being appro- 
priately rdatcd to jjbe internal diameter of the 
trie. If desired die head 15 of tte mankd 
^bemadeadjcxstai^adal^^^maKbd 
Mjfcth m serves asasag^dgttdfay limiting 
pavement of die g»p»nmng maribers axhriiy 
<rf die tap f ie d part cf die nsin yfr riL to deter- 
mine die (Seethe diameter of the expaadhtg 
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tte position of the stop being a^nstitte 
mita variation rf that effective diameter. 
Ae head 15 fa axiafly adjustable, ft h advan- 

1 rfiftpwlj over* 



ad engaging demente which ore 
to movie radially oatwanHy upoo 
• - - £ ^ e&e expanding means and 
so effect feefimg of the tSetni 

4. A tod as claimed b Oaam 3-, wherein 
the tobe expanding means inrinde a pferaHty 
of expanding members fitted dboot the peri- 
phery of a tapered part of the length of a 
mandrel miucxi is insestsUe nxiaUy into fee 
expanded and farms part of the 
wiikliawtf mem, stop meats are arranged 
to Be w itto the tribe to be expended at a 
forwu gj inmfll position, catch ™yrm ate 
arranged to restrain outwaid movement cf the 
stop mean s from die initial position unless 
me outward force on the stop means r™r4 r 
a pmirlrimiiiftd vstae* the stop 
atnmged to xcsttrin outmml axial innwuww 
of die said members opon outward movement 
ofibe mmdtd raty ami the face exerted 
exceeds me prnrtrtmnftttd vahx, and jfrg tdae 
«g»g|pg <4wwa» aee arranged for ea- 
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^.Process far the secariog of a gfte end 
w«toa tribe bote in die tribe plate, whfext 
oompmes e xp andi n g a part of the tt&e into 
mnd^ht contact with the wafi of the tribe 
noteby the farcHe priffing-out cf a tribe ex- 
panding member through die sakJ part of 
tiy tifteart d mritanew^ 
of the pnffling^mt eSecdqg beffing of the 
mouthy of die free end cf the tribe into otmr 
*** of die tribe phto. 

2. Ati*e end expanding tool suitable for 
use cr i paiswng of a tribe end within a^ribe 
hnleiaattfeeylat^ wherein withdrew*! means 
are provided far the fbtcftfe prifafl^fnm 
inddfe the tribe end cf tribe expanding mcana 
adapted daring withdrawal to expawl the part 
cf the tribe within the tribe hS^and^ie 
wulikwval means are «crat^ed dadng whh- 
dnml to wecate beiing means which effect 
beffing of the free end of she tribe. 

3. A tool ae dahned in Claim 2, wherein 
me beSmg oseans comprise a dxcnlar xoir df 



cx parfing m eans and thas the itop meana in 
an uufwuxd ritrectkm t hrough an qmrepdate 
^taroat^rf^tribeifeertt^be^ 
the tiic plate is engaged and bdhd oat by 
thebeSfagtneaia. J m 

5. A tooj as dahned hi C3afaa 4, wfaemhi 
tfaecqanding membeo ere hdd in dcee oote 
tact with tte t apered part of die mandrel by 
a uiuHiiscifting spcing. 

6. A tool as dahnedin Oafaa 4 or Qaim 85 
5, wte rein a efiop provided on the mandrd is 
adapted by timmng movement cf the expand* 

fag members axh% of the tapered pa* of 
the mankd to detam ine the effective dia- 
meter of die expanding oKoobem <fow?nft dn 90 
^ ■ imiwling opfinfl i m y and the position of the 
atop fa a djustable to permit variation cf that 
cffftirve diameter, 

7. A tribe end fxpairtHng tool arranged ami 
yagted tp CBtta te sribstaatfai^ «» described 95 
hereiribefoae with xefcxeact to^midoonstnicted 
wbstantiaDy as shown fab the accompanying 



Far the ApnScagitet 

A. C , 

Chartered Itaat Ageat 
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